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PRICES SURJECT TO CHARNGE



1.0 General Nature of the Work

1.01 Our broad objective 1s the extension of knowledge of
the energetic particles in outer space and of their relatlonships
to electric, magnetic, and electromagnetic fields assoclated with
the earth, the sun, the moon, the planets, and the interplanetary
mediun,.
; 1:O2v primafy emphasis is (a) on observational work using a
wide diversity of instruments of our own design and construction on
satelliteg of the earth and the moon and on planetary and inter-
planetary spacecraft and (b) on phenomenological analysis and
interpretation. |

1.03 Secondary emphasis is (a) on closely related observa-
tional work by ground based radio-astronomical and optical tech-
niques and (b) on basic theoretical problems in plasma physics.

1.04 Specific fields of current investigation are the
following: | |
(a) All aspects of the‘eﬁergetic particles that are trapped in
the earth's magnetic field and are transiently present in the outer
magnetosphere including the maghetospheric tail of the earth; and
of the solar, interplanetary, and terrestrial phenomena that are
associated with these radiations -- golar flares, interplanetary
magnetic fields and plasmas, aurorae, geomagnetic storms,

corpuécular heating of the atmosphere, electromagnetic waves and



electrostatic fields (voth static and variable) in the magneto-
sphere, and the ionospheric effects of particle precipitation.
This field of research was originated to a major extent by this
.laboratory;

(b) Radio~-frequency and soft X-ray emissions from both the
quiescent and flaring sun and the implications thereof on the nature
of the chromosphere and corona and on the acceleration and emission
of energetic particles in golar flares.

(e) Energetic electrons, protons, alpha particles, and heavier
nuclei emitted by the sun; the interplanetary propagation of these
pérticles, including the effects of shock waves and the generation
of electrostatic and electromagnetic waves in the interplanetary
medium; and the access of such particles to the earth's magneto-
sphere.

(a) Solar modulation and the heliocentric radial dependence of
the intensity of galactic cosmic rays.

(e) ~ In situ measurements of the distribution of energetic
particles in the magnetospheres of Jupiter, Saturn, ﬁranus, and
Neptune. |
(£) Origin and propagation of very low freguency radio waves in
the earth's magnetosphere and ionosphere.
{e) Shock waves in the interplanetary medium.

(h) The theory of wave phenomena in turbulent plasmas including



the interplanetary medium and of the origin of super-thermal
particles. |

(i) Dekametric radio emissions from Jupiter and the relation-
ships of same to its magnetosgphere.

(3} Electron dengity distribvution in the solar corona by study
of the annual solar-coronal occultation of the Crab pulsar

NP 0531 +21.

(k) Study of pulsars as an extension of our work on planetary

magnetospheres.



2.0 Currently Active Projects

2.01 Hawkeye T

Construction and testing of the University of
Iqwa/Langley Research Center spacecraft Hawkeye I was completed
in April 1974, It was launched'succ;ssfully by a five-stage
© Seout from the Western Test Range on 3 June 1974. The initial
orbit had a perigee altitude of 470 kilometers (over Antarctica),
a radial distance to apogee of 20.7 earth radii, asn inclination
to the earth's equator of 89.8 degrees,.and a period of 50.5 hours.
Subsequent solar-lunar perturbations have raised the perigee
altitude to about 2500 km by December, as expected. The ballistic
lifetime is estimated as 3.9 years, before reentry into the
atmosphere;g The radial distance to apogee exceeds the intended
value (16 earth radii) somewhat, but the greater value improves
the capability for penetrating into the solar wind for prolonged
periods of time and has only slight disadvantages with respect
to other objectives.

A1l antennas and booms were deployed successfully and all
 scientific instruments and spacecraft subsystems and systems have
been operating perfectly for over six months in orbit with one
exception -- the command circuit for actuating the optical aspect
device ceased functioning on 6 Septembef 1974,  The loss'of this
element makes the measurement of angular distributions more

difficult; two alternative systems for roll phase determination



are being developed, using data from the scientific ingtruments
themselyves.

The satellite carries three basic scientific ins@ruments
for the investigation of energetic particles and electric and
magnetic fields associated with the "polar cusp” region of the
earth's magnetosphere and in the vieinity of the hypothetical
magnetic neutral point:

;

(a} A four-range,rthree-axis Schonstedt flux-gate magnetometer
to measure the vectér magnetic field. Full scale rangés on each
axis are as follows: + 150 gammas, + L50 gammas, + l,SOQ gammas,
and * 25,000 gammas -- selectable by ground command.
(b) A Low-Energy Proton and Electron Differential Electrostatic
Analyzer (LEPEDEA) to measure the differential energy spectra
and angular distributions of protons and electrons, separately
and similtaneously, over the energy range 4 eV to 40,000 eV for
& wide range of intensities; and a thin window Geiger tube to
measﬁre the integral intensities of = 40 keV electrons and/or
> 600 keV protons.
(e) An ELF-VLF Electric and Magnetic Fields apparatus to study
the occurrence, characteristies, and origin of naturally occurring
radio noises and plasma instabilities in the earth's polar magneto-
sphere and magnetosheath. The electric antenna (140 ft. tip-to-tip)
and associated receiver operate over a frequency range 1 Hz to 30 kijz.
The magnetic antenna (a search coil magnetometer) and its associated

receiver cover the freguency range 1 Hz to 5 kHz.



Command and control of the spacecr&ft are exerciged almost
exclugively from Jowa City via the U. of Iowa/ONR.North Liberty
Radio Observatory. NLRO also serves as the principal facility for
in-flight data acquisition using the 60-ft. antenna there. Data
are transmittedAby microwave link to the Univac Ll8 computers in
the Physies Building on the campus and reduced to a preliminary
master science data tape in real time.

The entire data acquisition and reduction system is operating
very well and setting a new gtandard for the efficient and rapid
handiing of data from a satellite. Three preliminary papers on
seientific results were given at the December 197L meetings of
the American Geophysical Union in San Francisco.

Hawkeye I is the major single project of the laboratory at
present.

(Hardware support by the Langley Research Center/NASA)

(Post-launch data acquisition, spacecraft operationms,

and macro dats reduction support by Goddard Space

Flight Center/NASA and Office of Naval Research)

(Micro~data reduction, scientific analysis, and pub-
lication support by Langley Research Center/NASA)

[Van Allen, Frank, Curnett, Rogers, Enemark, Ackersgon,
Kurth, Kintner, Craven, Oliven, Randall, Clark,
Brechwald, Jagnow]



2.02 Pioneers 10 and 11

University of Iowa experiments have obtained detailed
data on the absolute intensities, energy spectra, and angular dis-
tributions of energetic electrons and protons in the magnetosphere
of Jupiter with instruments on the two Ames Research Center/NASA
spacécraft Pioneers 10 and 1l. The first of these flew by Jupiter
in the prograde sense during November-December 197% with a radial
distance of closest approach of 2.84 Rz; on 4 December; the second
in the retrograde sense during November-December 1974 with a radial

distance of closest approach of 1.60 R., on 3 December. These

Y
missions have provided the first in situ observations of energetic
particles in the Jovian radiation belts, whose existence was
established‘about 15 yéars ago by observation of non-thermal radio
emission in the decimetric range. The magnetosphere of Jupiter is
found to be generally analogous to that of Farth but exhibits
geveral distinctive differences: |

(a) An enormous magnetodisc of plasma and energetic particles,
approximately in the magnetic equatorial plane of the planet,

with a diameter of about 20 million kilometers (subtends 2° from
the eérth at opposition); |

(b)  Par greater intensities of high energy particles trapped
in the magnetic field of the planet (magnetic moment 1.8 ¥ 109
times that of Earth);

(c) Important particle sweeping, and perhaps particle injection,

effects of the four inner satellites JIII, JIT, JI, and JV; and



(d) Spin-off of energetic particles into the interplanetary
medium. A o

Four major papers on Pioneer 10 results have been published
and three more are in rough draflt form at present. The mosgt
recent data from Pioneer 11 are currenfly under intensive study;
two preliminary, oral papers on Pioneer 11 cobservations were
given at the December 1974 meetings of the American Ceophysical
Union in Sean Franeisco.

[ Van Allen, R. Randall, B. A. Randall, Baker, Thomsen,
Northrop, Sentman, Goertz, Flindt]

Measurements of the galactic cosmic ray intensity to over
5 a.u. have now been analyzed. The radial gradient of intensity of
protons of energy greater than 80 MeV is O + 2% per a.u. This
result is forecing a reconsideration of prevﬁous fheories of this
effect which have predicted a gradient of the order of +5 to 10%
a.u.

{Van Allen and Thomsen] : {

Othef Pioneer 10/11 studies are underway on the propagation
of solar electrons and protons at gieat distances from the sun and
on "gpin-off" particles from Jupiter.

[Flindt and Van Allen)

The Pioneer 10 data on the distribution of plasma in the

Jovian magnetosphere as obtained by the Ames Research Center
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plasma analyzer have been reduced and interpreted by co-investigators
gt the University of Iowa.
. {Frank and Ackerson]

(Support by Ames Research Center/NASA)

2.03 Explorers 33 and 35

In-flight operation of Explorer 33 (in eccentric
earth orbit) was terminated on 1 November 1971 after 5 years 4 months
in orbit.

In-flight operation of Explorer 35 (in lunar orbit) was
terminated on 24 June 19735 after 5 yéars 11 months in orbit.

The body of data from Explorers 33 and 35 continues to be
a valuable one for study of (a) solar protons, electrons, alpha
particles, and Z > 2 nuclei, (b) particle bombardment of the moon
and the production of shorf-lived radioisotopes in the lunar sur-
face material, {c) solar X rays and their effects on the earth's
jonosphere, {(d) the magnetospheric tail, (e} shock waves in the
interplanetary medium and the effect of same on energetic particles,
(£} access of solar particles into the magnetosphere, and (g) the
solar-cycle modulation of galactic cosmic ray intensity.

During the first 14 months of the flight of Pioneer 10,
Explorer 35 provided bagic data on galactic cosmlc ray intensity
at 1 a.u. for comparison with that measured by Pioneer 10 over the

heliocentric radial range 1.0 to 4.05 a.u.
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(Data reduction, analysis, and publication since
1968 supported by ONR)

[Van Allen, Shawhan, Sarris, Spangler, and
Randall at University of Iowa; Krimigis at
Applied Physies Laboratory of Johns Hopkins
University; Armstrong at University of Kansas;
Venkatesan at University of Calgary; and
Venkatarangan at the National Research Council
of Canadal

2,04  mplorer 43 (IMP-1)(1971-0194)

This 635~pound GSFC/NASA spacecraft was launched on

13 March 1971 into an earth orbit with initial inclination 297,
perigee altitude 234 ¥m, and apogee &t 31 earth radii. A large
array of instruments was intended principally for investigatipn

of phenomena of the outer masgnetosphere. Two University of Iowa
instruments have yielded very good observations during an extended
period of data acquisition. These instruments are a high-dynamic
range set of very low frequency radio receivers and antennae and'
an electrostatic anélyzer for the cbservation of protons and
- electrons in the energy range from & few eV to severél tens of
kiloelectron volts.

(Support jointly by GSFC/NASA, ONR, and NASA
Headguarters) '

[Gurnett, Anderson, and Shaw on VLF Radio
Experiment]

[Frank and Yeager on Low Energy Particle
Experiment]
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2.05 Small Scilentific Satellite (§%-A)
{Explorer 45) (1971-096A)

This GSFC/NASA satellite was launched at 05 UT on

15 November 1971 from the San Marco launchlng facility (Italian)
off the coast of Kenya. The initial orbit had an inclination of
53.5%, a perigee altitude of about 350 km, a radial distance to
apogee of 7.3 Ry (earth radii), and d period of 8.6 hours.
The principal objective of this misggion is to study,thé physics of
the terrestrial ving current and magnetic storms. One of the instru-
ments on board was developed by the VLF radic group at the University
of Towa in collaboration with corresponding groups at the University
of Minnegota and the Goddard Space Flight Center. This instrument
performed properly throughout the mission. A number of important
new results on the plasmasphere of the earth have been obtained.
Analysis is coﬁfinuing.

(Support by GSFC/NASA)

[Gurnett, fnderson, and Shaw]

2.06 British-American Near Barth Satellite
{(UK-4) (Ariel 4)(1971-1094)

This satellite waé launched on a 4-stage Scout vehicle
from Vandenburg Air Force Base in California at 20:47 UT on
11 December 1971. The initial orbit had perigee altitude of L72 km,
apogee sltitude of 587 km, inclination of 85°, and period of 95.5

minutes.
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Low energy particle measurements were made with an
electrostatic analyzer system similar to that on Injun V. Emphasis
is on the me;surement of angnlar distributions of trapped and
precipitating particles In the auroral zone.

A good body of flight data is now in hand. Two papers héve
been published. Cooperative work with British imvestigators hav-
ing other experiments on UK-4 is proving to be fruitful.

(Supporf by GSFC/NASA and NASA Headquarters)

[Frank and Craven]

2.07  Explorer 47 (IMP-H)(1972-734)

This GSFC/NASA satellite of the earth was launched

on 25 Septenber ig?a into a near-circular orvit of inclination 17°
and radiusg about 35 RE (earth radii). It carries a University of
Yowa electrostatic analyzer for low energy particle measurements in
the outer magnetosphere, in the magnetotail, and in the inter-
planetary medium. Emphasis is on accurate spectra and angular
distributions of both protons and electrons.

(Support by GSFC/NﬂSA)

[Frank et al.]

2.08  Explorer 50 (IMP-J){(1973-784)

This 817 1b. GSFC/NASA satellite was launched on
26 October 1973 into an orbit with inclination 28°2 radial dis-

tances to perigee and apogee 23.8 and L6.k Ry, respectively, and
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period 12.2 days. This satellite carries VLF radio receivers and
electrostatic particle analyzers from the University of Towa. A
large body of high gquality data from both sets of experiments has
been acquired, with operations continuing at the present date of |
writing,

(Support by GSFC/NASA)

[Frank et al. on electrostatic analjzers]

[Gurnett et al. on VLF radio receivers]

2.09 German American Solar Probe

SHELIOSE

This interplanetary spaceecraft was lavnched success-

fully at the Kennedy Space Center on 10 December 1974 by a Titan
Centaur vehicle. The heliocentric trajectory is near the ecliptice
plane with perihelion at 0.3 a.u. from the sun. The spacecraft
will .pass through perihelion on 15 March 1975. The principal
scientific purposes of this mission are study of particle and field
phenomena in the interplanetary medium at distances closer to the
sun than have been reached previously. (The perihelion of Mariner 10's
orbit is approximately at the orbit of Mercury et 0.39 a.u.) One of
the three American instruments on HELIOS is the University of Iowa
plasma-radio wave receiver (10 Hz to 15 kHz);

Baged on early quick-look data these receivers are operating
satisfactorily, However, one of the two deployable, electric

antenng on the spacecraft has jammed in the partly extended state



15

and is grounded to the spacecraft. This fault degrades the plasma-
wave experiment substantially because of loss of sensitivity, and a
destructive level of E.M.R. from the spacecraft in certain frequency
ranges (lower frequencies). Complete checkout and assessment of the
pfoblem have not been completed. Work-arounds are being developed
to rescue aé much of the capability of the experiment as poésible.

A second HELIOS launch is planned for late 1975.

(Support by GSFC/NASA)

[Gurnett, Anderson, Odem, and Clark]

2.10 International Sun Farth Explorer

Two University of Iowa experiments were selected for
this "mother-daughter" magnetospheric mission (formerly called
International Magnetospheric Explorers). Launch is planned for
1977-78. The two spacecraft in this mission will be placed in
essentially identical orbits with active stationkeeping to maintain
the desired physical separation. The special objective of ISEE is
to separate spatial from temporal variations in trensient magneto-
spheric phencmena. Following a year of detailed scientific and
instrumental definition work, both sets of instruments are now in
the early stages of construction.

(Developmental support by ONE and NASA Head-
quarters) ‘

(Hardware support by GSFC/NASA)
[Low energy particle experiment -- Frank et al.]

[Flasma-wave experiment -- Gurnett et al.]
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2.11  Mariner Jupiter/Saturn

The University of Iowa is a member of the plasma-wave
team for an ekperiment on this planetary fly-by misgion. Two
missions are élanned with launches in Augusﬁ~8eptemberrl9775 fly-bys
of Jupiter, April-May 1979; and fiy-bys‘of Saturn, February-May
1981. The plasma wave instrument is belng. designed and bﬁilt at
the University of Iowa. The present stage of the work is that of
detailed circult design and breadboard testing. |

{Developmental support by ONR and KASA Head-
guarters)

(Hardware support by Jet Propulsion Laboratory/NASA)

{Gurnett, R. Randall, and Clark]

2,12 Electron Density in the Solar Corona

The occultation of the Crab pulsar NP 0531 +21 by
the golar co?ona (closest approach of line-of-sight to center of
the sun: 5 solar radii) has been observed in mid-June of five
Vsuccessive years 1969, 1970, 1971, 1972, and 1973 at the Arecibo
Radio Observatory at three different radio frequencies (111.5,
196.5, and 430.0 MHz). The observations of dispersion messure as
a function of time as the occult&tion'proceeds yield absolute values
of coronal electron density over the range 5 to 20 solar radii in
an entirely new way and with much im@roved accuracy over previous
values. Results from the 1959, 1970, 1971, and 1972 occultations

have been published. A paper on the 1975 results is nearly
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completed. There hes been a marked change in the coronal pattern
over the period of succegsive observations, presumably connected‘
with the cycle of solar activity.

(Support by ONR, NSF, and NASA Headquarters)

[Rankin and Weisberg]

2.13 Theory

Theoretical studies are continuing on the propagation
of seolar protons, alpha particles, and electrons in interplanetary
space; on the emission of ¥ rays and radic noise by the sun; on
the generation and propagation of very low frequency radio waves in
the magnetosphere and on the relationghip of such waves to particle
acceleration, diffusion, and precipitation; on shock waves in the
interplanetary medium; and on the radiastion belts of Jupiter and
Satufn.

(Support by ONR and NASA Headquarters)

[Gurnett, Shawhan, Van Allen, Goertz, and Sarris]

2.1  Solar Radio Noise

Solar radio noise at 1.95 em is being observed
routinely by a radiometer-polarimeter at the North Liberty Radio
Observatory. Observations are also being méde with the 60 ft.
dish at 136 MHz at selected times and with a 15 km baseline
interféfcmeter. |

(Support by'ONR)

[8hawhan and Chen]
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2.15 VEry—Long~Baseling Radlo-Interferometry
A program of VLBI observations is being developed at

NLRO in collaboration with Iowa State University/Ames, WOAA/Boulder,
GSFC, and the National Radio Cbservabory in Greenbank, West
Virginia. In contrast to most other VLEI experiments, a-low fre-
quency, 26.5 MHz, has been selected in order to study the
dekametric emissions from Jupliter and the structure of the inter-
planetary plasma and to search for dekametric emissions.from
Saturn.

(Support by WASA, NOAA, and NSF)

[ Shawhan, Cronyn et al. ]

2.16  Large Ares Radio Interfercmeter

During 1972-Th the University of Iowa collaborated
with NOAA/Boulder and GSFC in constructing the largest area
radio interferqmeter in the northern hemlsphere. Both area and
angular resolution exceed those of the Arecibo facility. The
array 1ls located at Clark Lake, California. The operating fre-
guency is 34 MHz. An intensive program of observations is underway.
Objectives of this array are to'study the propagation of solar
wind streams through interplanetary space (via interplanetary
scintillation of compact radio sources); to Sbserve dekametric
radio emissions from Jupiter; and to search for dekametric radio
emissions from Saturn.

(Support by NASA, NSF, CSFC/NASA, and NOAA)

[Shawhan, Cronyn, Erskine, Benson et al.]
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2. 17 Hawkeye I1I Proposal
After éeveral months of work during the summer and
autumm, a major proposal was submitted to NASA on 5 November 1974
for a Hawkeye/Auroral Physics Explorer mission.

This proposal degcribes plans for the design, construection,
testing, and Jaunch of & spacecraft and a full complement of
selentific instruments, together with the reduction and analysis
of flight data and the publication of results therefrom. The
scientific objectives are to advance the understanding of the
complex plasma physicsl phenomena in the earth’'s magnetosphere
that cause the acceleration of charged particles and the production
of‘the polar aurorae. Comprehenéive measurements of basgic plasma
parameters will be made point-by-point along the orbit; in addition,
broad scale imaging of the auroral emission in the upper atmosphere
will be done and the two bodies of data will be combined in a com-
posite intefpretation.

For these purposes a closely integrated set.of elght scien-
tific ingtruments is proposed. It is found feasible to incorporate
this set of instruments within s spacecraft of gross mass 47.5 kg.
Such a spacecraft can be launched by a four-stage Scout vehicle
from the Western Test Range into the desired orbit about the earth
having the initial parameters a = 2.5086 Rps e - 0.58125, i = 75°,

o, = 225°, P = 5.595 hours.
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The proposal is currently under review by NASA Headquarters.
A preliminary assessment is expected by March 1975, If this
progrem is approved, 1t will become the major developmental work of
the laboratory for a number of years. A launch in late 1978 is
envisioned. A major effort has been made in developing a new type
of sensitive spot-scanning camera for broad scale imaging of
aurcral emissions and other low-light-level emissions in selected
wavelength bands from the earth's atmosphere. It is believed that
this scheme may have much wider applicability, including planetary
imaging.

(Developmental support by ONR and NASA Headquarters)

[van Allen, Frank, Gurnett, Shawhan, Enemark,

Craven, Ackerson, Carpenter, Brechwald, Rogers,

R. Randall, B. A. Randell, Jagnow, Anderson, and

France, all of the University of Iowa; Hanson,

Hoffman, Lippincott, and Zuccaro of the University

of Texas, Dallas; and Carovillano and Eather of
Boston College]
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3.0 Senior Academic Staff in Space Physics

{1 October 107L]

Van Allen, James A.

Frank, Louis A,

Gurnett, Donald A.

Heacock, R. R.

Shawhan, 8. D.

© Ackerson, Kent L.

Craven, John D.

Oliven, Melvin N,

Randall, Bruce A.

Carver FProfessor of Physics and Head
of Department of Fhysics and Astronomy

Professor

Professor

of Physics

of Physies

Visiting Research Scientist

Associate

Agasistant
| Research

Assistant
[Research

Assistant
[ Research

Asgistant

Professor of Physics

Regearch Scientiszt
Associate]

Research Scientist
Associate]

Research Scientiszt
Associate]

Research Scientist

Also in elogely related work
(astronomy and plasma physics)

Mentgomery, David C.

Knorr, Georg

Bershkowitz, Nosh

Joyce, Glenn R,

Neff, John 8.

Fix, John D.

Goertz, €. K.

Professor
Professor

Azsociate
fOn leave

Associate
[On leave

Asgociate
Associsgte

Assistant

of Physics
of Fhysics

Profegsor of Physics
1974-75]

Professor of Physics

197k-75]
Professor of Astronomy
Professor of Astronomy

Professor of Physics
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3

Senior Academic Staff in Closely Related Work (continued)

Salu, Yehuda Assistant Research Sclentist
[Research Associatel]

Kintner, Paul M. Research Investigator
[Rezearch &ssociate]

Rodriguer, Paul Regearch Investigabor
[Research Associate]
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4.0 Senior Engineering and Administrative Staff

[1 October 1974L]

Enemark, Donald C.

Brechwald, Robert L.

Rogzers, John E.

Robertson, Thomas D.

Yeager, David M.

Anderson, Roger R.

Owens, Harry

Oden, Dan

Randall, Roger F.

Anderson, R. D.

Baker, Keith R.

Clark, Scott A.

English, Michael

Jagnow, Paul .

Kruse, Elwcod A.

Freund, Edmund A.

Robison, Evelyn D.

Davison, W. Rollin

Dunlavy, D. David

Fliehler, Robert

France, Richard J.

Adjunct Associate Professor
Manager, Systems and Programming_
Senior Engineer [Project Manager)
Contracts Administrator

Senior Research Agsigtant
Research Assistant III

Research Assistant III

Engineer IV

Engineer IV

Enginéer IiT

Ingineer IIT

Engineer IIT

Engineer IIT

Engineer I1T

Fngineer ITI [R and Qal

Bupervisor, Technical Services
[Departmental Machine Shop]

Project Assistant
[ Supervisor of Publications]

Computer Operations Manager

Fngineer II: BStation Manager,
North Liberty Radio Observetory

Engineer I: Hawkeye Magnetometer

Senior Program Analyst



5.0 Junior Academic Staff in Space Physies [1 October 1974)

A1l of those listed below are graduate students, engaged in research in space physies.

Anderson, Roger R.
Baker, Daniel N;
Baumback, Mark M.
Benson, John C.
Callghan, Timothy J.
Chen, Henry Sha-Lin
Erskine, Fred T.
Fiindt, Herbert R.
Green, James L.
Kurth, William S.
Lee, James A.
Pesses, Mark E.

Saflekos, Nicolaos A.

-Aggointment'

Research Assistant III

NSF Fellow and
Research Assistant

-Research Assistant ’

Research Assistant
Research Assigtant
Teaching Assistent
Research Assistant

Graduate Student

Graduate Student and
Computer Operator

Research Assistant
Research Asgsistant
Eegearch Assistant

Research Assistant

Principal Regearch Project

VLF Radio (8%-~A)}
Pioneer 10/11
VLF Radio (IMP-J)

Large Area Radlo Interfercmeter

IMP-J, UK-4, Mass-Energy Analyzers for
Low Inergy Particles

Solar Radio Emigsionsg

Large Area Radio Interferometer
Pioneer 10

VLF Radio (HAWKEYE)
Flectrostatic Analyzers

Spacecralt Trajectories

Diffusion of Particles in the Magnetosphere

(Theoretical)

WS



- Junior Academic Staff in Space Physics (continued)

Sentman, Davis D.
Scott, Janet L.
Shaw, Robert R.

Spangler, Steven R.

Thomsen, Michelle N.

Weisherg, Joel M.

Yeager, David M.

Appointment

Regearch Assistant

Graduate Assistant

Research Assistaﬁt

Regearch Assistant and
Link Foundation Fellow

Teaching Asslstant

Senior Resesarch
Asgzlistant

Principal Research Project -

Pioneer 10/11
Pioneer 10/11
VLF Radio (IMP-I)
Flare Stars

Pioneer 10/11

Pulsar Study of Solar Corona
(Arecibo)

Magnetospheric Particles

(UK-4, IMP-I, H, and J)

Ge
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Research Reports and Publications ;
1n Space FPhysics '
1 September 1975 -- 1 QOctober 1974

LUTHEY and DAVID B. BEARD

Analysis of the Jovian Electron Radiation BRelts

I. The Electron Energy and Number Densities of the
Jovian Radiation Belt

Astrophys. -J., 18%, £71-678, 1973

B. BEARD and JOE L. LUTHEY

Analysis of the Jovian Electron Radiation Belts
IT. Observations of the Decimetric Radiabion
Astrophys. J., 183, 679-689, 1973

J. A. VAN ALLEN

Heliocentric Radiai Dependence of Galactic Cosmic Ray
Intensity To and Beyond 3.3 A.U.
13th International Cosmic Ray Conference Papers, Vol. 2,

pp. 750-1 --750-6, 1973

D. B. BEARD and J. L., LUTHEY

The Source and Structure of the Jovian Radistion Belt
Planet. Space Science, 21, 1593-1699, 1973

CHARLES P. CATALANO and JAMES A, VAN ALLEN

JOE L.

Height Distribution and Directionality of 2-12 A
X~-Ray Flare Emission ‘in the Solar Atmosphere
Astrophys. J., 185, 335-349, 1973

LUTHEY
Possibility of Saturnian Synchrotron Radistion
Icarus, 20, 125-135, 1973

ROGER D. ANDERSON

Telescopic Booms for the HAWKEYE Spacecraft
NASA Technical Memorandum X-293k, 59-68, 1973
[8th Aerospace Mechanisms Symposium, Langley
Research Center, Hampton, Virginia,

October 18-19, 1973)

*Not included in report of 7 November 1973; information not then
available.



DARIEL W. SWIFT and DONALD A. GURNETT
Direct Comparison Between Satellite Electric Field
Measurements and the Vigual Aurora
J. Geophys. Res., 78, 7306-7313, 1973

D. A. GURNETT and R. R. SHAW'
Electromagnetic Radiation Trapped in. the Magnetosphere
Avove the Plasma Frequency
J. Geophys. Res., 78, 8136-81L49, 1973

JAMES A. VAN ALLEN
The Trip to Jupiter
Bulletin of The Atomie 801entlsts, Pp. 52-56
[ December 1973}

STANLEY D. BSHAWHAN, DONALD A, GUENETT, RICHARD F. HURBBARD,
and GLENN JOYCE
To Accelerated Electrons: Predictions for Ploneers 10
and 11
Science, 182, 1348-1350, 1973

STANLEY D. SHAWHAN, RICHARD F. HUBBARD GLENN OYCE, and

) DONALD A. GURNETT
Sheath Acceleration of Photoelectrons by Jupiter's
Satellite Jo
R. J. L. Grard (ed.), Photon and Particle Interactions
with Surfaces in Space, pp. 405-41% [D. Reidel Publishing
Company, Dodrecht-Holland]

J. A. VAN ALLEN, D. N. BAKER, B. A. RANDALL, M. F. THOMSEN,
D. B. SENTMAN, and H. R. FLINDT
Energetic Electrons in the Magnetosphere of Jupiter
Science, 183, 309-311, 1974

J. A. VAN ALLEN, P. VENKATARANGAN, and D. VENKATESAN
Variability of Intensity Ratics of H to He and He to
7Z 2 3 Ions in Solar Energetic Particle Events
J. Geophys. Res., 79, 1-8, 1974

WILLIAM W. L. TAYLOR and STANLEY D. SHAWHAN
A Test of Incoherent Cerenkov Radiation for VLF Hiss
and Other Magnetospheric Fmissions
J. Geophys. Res., 79, 105-117, 1974

RICHARD ¥. HUBBARD, STANLEY D. SHAWHAN, and GLENN JOYCE
To as an Emitter of 100 keV Electrons
J._Geophys. Res., 79, 920-928, 1974
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DAVIS D. SENTMAN and STANLEY D. SHAWHAN
A Search for 5 Min Periodic Structure in Solar 2 em
Emission
Solar Physies, 35, 83-103, 197k

D. A. GUENETT and L. A. FRANK
Thermal and Suprathermal Plasmas Densities in the Outer
Magnetosphere _
J. Geophys. Res., 79, 2355-2361, 197h

STEVEN R. SPANGLER and STANLEY D. SEAWHAN
Short Duration Solar Microwave Bursts and Associated
Goft X-Ray Emission ‘ :
Solar Physies, 37, 189-203, 197k

b. A. GURNETT and S.-I. AKASOFU
Flectric and Magnetic Observations During a Substorm
on February 24, 1970
J. Geophys. Res., 79, 3197-3200, 1974

JAMES A. VAN ALLEN and ROGER F. RANDALL
Jupiter's Magnetosphere as Observed with Pioneer 10
Astronautics end Aeronautics, July/August 1974, pp. 1lh-21

J. A, VAN ALLEN, D. N. BAKER, B. A. RANDALL, D. I SENTMAN,
C. K. GOERTZ, T. G. NORTHROP, M. F. THOMSEN, and
T. J. BIRMINGHEAM
The Magnetosphere of Jupiter as Observed with Picneer 10.
1. Instrument and Principal Findings
2. Nonrigid Rotation of the Magnetodisc
5. Jovian Synchrotron Redistion at 10.% cm as.
Deduced from Observed Electron Fluxes
J. Geophys. Reg., 79, 3559-3587, 197L

J. H. WOLFE, J. D. MIHALOV, H. R. COLLARD, D. D. McKIBBIN,
L. A. FRANK, and D. 8. INTRILIGATOR
Pioneer 10 Observations of the Solar Wind Interaction
with Jupiter
J. Geophys. Res., 79, 3489-3500, 197k

F. L. SCARP, L. A. FRANK, K. L. ACKERSON, and R. P. LEPPING
Plasma Wave Turbulence at Distant Crossings of the
Flasma Sheet Boundaries and the Neutral Sheet
Geophys. Res. Letters, 1, 189-192, 197L
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E. T. SARRIS and J. A. VAN ALLEN
Effects of Interplanetary Shock Waves on Energetic
Charged Particles
J. Geophys. Res., 1974 [in press]

DONALD A. GURNETT
The Earth as a Radio Source: Terrestrial Kilometric
Radiation :
J. Geophys. Res., 197k [in press]

PAUL RODRIGUEZ and DONALD A. GURNETT
Electroztatic and Electromagnetic Turbulence Associated
with the Earth's Bow Shock
J. Geophys. Res. [ Accepted for Publication]

MICHELLE P. THOMSEN
Heliocentric Cosmic Ray Cradient 1.0 -U4.1 A.U.
Proceedings, Third Solar Wind Conference, Asilomar
Conference Grounds, March 25-29, 197k

EMMANUEL T. SARRIS
On the Acceleration of Cosmic Rays
Submitted for publication to Astrophys. J.

B. A. RANDALL
FPioneer X: Observations of Energetic Electrons in the
Jovian Magnetosphere
Proceedings, Neil Brice Memorial Symposium on
Magnetospheres, Fragcati, Italy, May 28 through June 1, 197k

STANLEY D. SHAWHAN, CHRISTOPH K. GOERTZ, RICHARD F. HUBBARD,
DONALD A. GUENETT, and GLENN JOYCE
To-Accelerated Electrons and Ions
Proceedings, Neil Brice Symposium on "The Msgnetospheres
of the Earth and Jupiter", Frascati, Italy, 28-31 May 197L

DAVIS D. SENTMAN :
Bagic Flements of Power Spectral Analysis
U. of Iowa T4-5

JOHN M., BENSON and STANLEY D. SHAWHAN
Characteristics of the NLRO 18.3 Meter Parabolic Antennz
at 400 MHz
U. of Iowa Th-12

J. D. CRAVEN and L. A. FRANK
Observations of Angular Distributions of Low-Energy
Electron Intensities Over the Auroral Zones with
Ariel L
U. of Iowa T4-30
[Presented at the Royal Society Discussion Meeting on
Scientific Results from the Prosperoc and Ariel-L
- Satellites, January 1974.]
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7.0 Research Reports and Publications
in Related Fields
1 September 1972 -- 1 October 197k

A. PLASMA PHYSICS

GEORG KINORR : )
Plasma Simulation with Few Particles
J. Computational fhys., 13, 165-180, 1973

GEORG KNORR and MAGDI SHOUCRT
Plasma Simulation as Eigenvalue Froblem
J. Computational Fhys., 1, 1-7, 1974

MAGDI SHOUCRI and GEORG KNORR
Numerical Integration of the Vliasov Equation
J. Computational Fhys., 1k, 84-92, 1974

G. JOYCE, D. MONTGOMERY, and M. EMERY
Electric Field Correlations in the Guiding-Center
Flasms
Phys. Fluids, 17, 110-11%, 1974

CHARLES E. SEYLER, JR. :
Partition Function for a Two-Dimensional Plasma in
the FRandom~Phase Approximation
Phys. Rev. Letters, 32, 515-517, 197L

NOAH HERSHKOWITZ and THOMAS ROMESSER
Observations of Ion-Acoustic Cylindrieal Solitons
FPhys. Rev. Letters, 32, 581-583, 197k

GEORG KNORR
Statlonary and Quasistationary Solutions of a Guiding-
Center Plasma
Plagma Phys., 16, 423-431, 197L

JANG-YU HSU and DAVID MONTGOMERY
A "D.C. Bernstein Mode" in a Magnetized Vlasov Plasgma
Phys. Letters A, 48, 39-40, 197k
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K. E. LONNGREN ... G. JOYCE et al.

Properties of Plagma Waves Defined by the Disperéion
w?  kF
. 0 o
Relation Dk, w) = 1 ~ —= + — = O%
w? k7

IEEE Trang. on Plasma Science, PS-2, 93-108, 197L

DAVID MONTGOMERY, LEAF TURNER, and GLENN JOYCE

Fokker-Planck Equation for a Plasma in a Magnetic Field

Phys. Fluids, 17, 954-960, 1974

JANG-YU HSU, DAVID MONTGOMERY, and GLENN JOYCE
Thermal Relaxation of a Two Dimensional Plasma in s
de Magmetic Field
Part I: Theory
J._Plasma Phys., 12, 21-26, 1974

JANG-YU HSU, GLENN JOYCE, and DAVID MONTGOMERY
Thermal Relaxation of a Two Dimensgional Plasma in g
dc Magnetic Field
Part II: MNumerical Similation
J. Plasma Phys., 12, 27-31, 197k

NOAH HERSHKOWITZ, THOMAS RCMESSER, GEORG KNORR, and CHRISTOFH

K. GOERTZ
Ion-Ton Beam Instability in a Cylindrical Geometry
Phys. Rev. Letters, 33, 754-757, 1974

GEORG KNORR and CHRISTOPH COERTY
Existence and Stability of Strong Potential Double
Layers
Astrophys. and Space Science, 1974 [in press]

DAVID MONTGOMERY, GLENN JOYCE, and LEAF TURNER
Magnetic Field Dependence of Plasma Relaxation Times
Phys. Fluids [Accepted for Publication]

CHIO ZONG CHENG
Ordinary Electromagnetic Mode Instability
U. of Towa Th-19
Submitted for publication to J. Plasma Physics

CHRISTOPH K. GOERTZ and GLENN JOYCE
Numerical Simulation of the Plasma Double Layer
U. of Iowa Th-21

Submitted for publication to Astrophys. and Space Science
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GEORG KNORR
Three-Dimensional Guiding-Center Plasmas
U. of Iowa TL4-23
Submitted for publication to FPhys. Fluids

MARK H. EMERY, GLENN JOYCE, and J. LEON SHOHET
Numerical Simulation of Lower Eybrid Resonance Heating
of a Two-Dimensional Magnetized Plasms
Submitted for publication to Proceedings, Topical
Conference on RF Plagms Heating

MARK H. EMERY and GLENN JOYCE
Two-Dimengional Simulation of Lower Hybrid Resohance
Heating
U. of Towa TL-29
Submitted for publication to Plasma Fhysics

J.-Y. H8U, G. JOYCE, D. MONTGOMERY, L. TURNER, and G. VAHALA
Thermal Relaxation of a Plasma in a Uniform Magnetic
Fielda
U. of Iowa Th-31
{Accepted for presentation to the International Conference
on FPlasma Theory in Xiev, U.S8.8.R., 28-31 October 1974]

YFIUDA SALU
A Model for Computer Simulation of QRS Complexes
Submitted for publication to Cilreculation Research

B. ASTRONOMY

LARRY A. KELSEY and JOHN D. FIX
Polarimetry of Pluto
- Ap. J., 18k, 633-636, 1973

LEIF E. ANDERSSON and JOHN D. FIX
Pluto: ©New Photometry and A Determination of the Axis
of Rotation
Tearus, 20, 279-283, 1973

JOHN 8. NEFF
Obgervatory Report
1 September 1972 ~-1 October 1973
Bull. Aas, 6, 63-66, 197k



JOHM 5.

JOHN M.

JOHN D,
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NEFF
4 Method of Demonstrating the Nature of Light Pollution
Mercury, January/February 1974, pp. 8-9

RANKIN, D. B. CAMPBELL, and D. (. BACKER
Individual Pulse Polarization Properties of Three
Pulsars '

Ap. J., 188, 609-613, 197k

FIX and DAVID R. ALEXANDER
Solid Particles and Stellar Mess Loss

Ap. J., 188, 191-192, 197k

J. 8. NEFF, W. A. LANE, and J. D. FIX

STEVEN

GARY D.

JOHN M.

STEVEN

An Investigation of the Rotational Period of the Flanet
Pluto
P.A.8.F., 86, 225.230, 197L

R. SPANGLER, STANLEY D. SHAWHAN, and JOHN M. RANKIN
Short Duration Radio Flares of UV Ceti Stars
Ap. J., 190, L129-L131, 1974

SCHMIDT :
e TI 24686 Line Profile Vari tions in the Spectrum
of the Wolf-Rayet Star HD 50896
P.A.8.P., 1974 [in press]

RANKIN, R. R. PAYNE, and D. B. CAMPBELL
The Crab Nebula Pulsar: Radio Frequency Spectral
Variability
Ap. J. Letters [in press]

R. SPANGLER, JCHN M. RANKIN, and STANLEY D. SHAWHAN
Four Stokes Parameter Radio Frequency Polarimetzry
of a Flare from AD Leonis

Ap. J. Lebters [in press]

D. C. BACKER, J. M. RANKIN, and D. B. CAMPBELL

Pulsar Fluctuation Spectra and the Generalized
Drifting-Subpulse Phenomenon IT
Submitted for publication to Ap. J,

M. M. KOMESAROFF, J. M. RANKIN, and P. M. McCULLCCH

The Vela Pulsar -- Change of Pulse Characteristics
with Frequency
Submitted for publication to Nature [Letter to the Editor]
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WILLIAM A. LANE and GARY D. SCHMIDT
Absolute. Spectrophotometry of the August 4 and 5, 1972
Auroras
U, of Iowa 73-33
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8.0 Advanced Degrees Awarded in Space
Physicg at U. of JTowa
1 September 1975 -~ 1 October 1974

M.S5. Degree

John M. Benson (May 197%), "Characteristics of the NLRO 18.3
Meter Farebolic Antenna at %00 Miz"

Timothy J. Callahan (May 197L4): "The Design and Calibration of =
Small, Mess-Energy Spectrometer for Satellite Applications”

Henry Sha-lin Chen {July 1974): "Dyhamic Source Structure of
Type III Solar Redio Bursts at 26.4 Miz"

Harcld E. Ketterer, Jr. {May 197h): "Laboratory Determination of
the Responses of & Quadrispherical Electrostatic Analyzer"

Yung-Hung Sheu {December 1975}: "Decametric Radio Astronomy
Source Position Measurements"

Michelle F. Thomsen (May 197L): "The Heliocentric Radial Cosmic
Ray Gradient"

i}

Ph.D. Degree

Paul Podrigusz (July 1974): "Electrostatic and Flectromagnetic
Tarbulence Assoclated with the Earth's Bow Shock"

Paranuel T. Sarris (December 1973): "Effects of Interplanetary
Shock Waves on Energetic Charged Particles”




